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Abstract of JP2001 052868 

PROBLEM TO BE SOLVED: To improve the 
light emitting efficiency and lifetime by 
including a specified quantity of the organic EL 
element material composed of a special 
compound as the center of the emission jn a \ j< 
light emitting layer. SOLUTION: A- light ! ' 
emitting layer includes 0.1-20 wt.% of an 

element material made of a compound M ~ A - N 

expressed by formula I as the emission center. / y , \ „ { \ y » / v , \ 

In formula I, A means a substituent or non- ^ Tc * K 

substituent allylene group having 6-21 carbon 
atoms, X1-X4 mean each a separate 
substituent or non-substituent allylene group 
having 6-30 carbon atoms (X1 and X2, X3 and 
X4 can be connected to each other), Y1-Y4 
respectively means a group expressed with 
formula II, (a)-(d) is an integer 0-2, and (a)+(b) 
+(c)+(d)>0. In formula II, R1-R4 separately 
means a hydrogen atom, a substituent or non- 
substituent alkyl group and cyano group 
having 1-20 carbon atoms, or triple bond of R1 



and R2, R3 and R4, and Z means a / R ' R 1 \ R ' R 

substituent or non-substituent aryl group _l JL_ J, J i _ i 

having 6-20 carbon atoms, and (n) is 0 or 1 . ^ C — C —f C — v 



n 
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ro. l~2 0SS%aSflDO-C^3fe)i{c^ffl-r5C£*s 

[0026] mmuM. sstci&ox. xmio-ss. 
s£ ( i ) xtt c r ) ©fk^atcmrse^i^a© 
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TfcAfr>. *©RBc« % IE?LftAB<D«r£, ^65^6iE 
JL*aXf 4»*iE?lttA» fc iHtttABfrfciEfl.** 

Ma. m<Dx*)\s*-m&, mm, mwabb< 

[0 0 2 7] HSB5{ 1) Xtt Cl' )©{b£W<L*K: 

7*h"7-fe>. ^';-fe> v 7)l*\st<( 

> v tr*x*y;K £5^> % *>*n^>*i?x>, * 
r 5 y 

D^Ci^ar*?, #£L<«8 0-99. 9S 

N^6©iE?iSEA*Wl. ft^Sfcttft* 
L fcftB*©** & AB * A*M4-s<Z)»tt * 

rv-fr. h y r >r s yv-Jk >r $ yyp 

h^b yv-;h *+**/->I^ % tW77 

tK^y>, 7^tF7'/>, j*yry-^r 

X^;b^<>, :7*£^;£> % h y 7 

*-;U7S> v **y;U7 ^>g>V7i^^7 
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sbJ:tx#ytri**ji//^/-;b, #yv5>. ara&s 
[0029] *#«h©w«e Lamcfcutjiftir** 

iE?I^WB©*r. S6CC»M»ftiE?LaAtmtt, 
#£;&3R7 5 >®m#i> b < tt7 * PS/7 

*«KZft7 $ >&£#©JiftW*. V97x 

~)i7i> % h y f y/i>7 5>, hy;u^7x^ji/7 2 

>> N, N' -^x^-N, NT ~ (3~^^;l/7 

N. N. N' . N' - (4-^;U:7x-;l>) - 
1. 1' -7xr.Jl/-4, 4' -^7*>, N, N, 
N' , NT - (4-y^7x^) - l, r -fcf7 
x^.;l/-4, 4' -^75X N, N' 
N, N' -^7^-1, r -tT7x^;l/-4, 
4' -^75>. N. N' - -N, 
N* - (4-n-^7s-;H -7xt>l-l/>- 
9. 10-^75>, N. N-fcfX <4-i?-4- HJ 
;P7^7x^;l/) -4-7x^;l/->'^a^^tf-> 
* >l/<»cn6<D»«^7^>»tt*#l / fc* 

St»©rtt«ci». 7*n*/7~> (Pc) ssW^co^f* 
Wtt, H, Pc, CuPc s CoPc, N i Pc v Z n 
Pc> PdPc t FePc, MnPc, ClAIPc. 
CIGaPc, CI InPc, CISnPc. CI, S 
iPc, (HO)AlPc, (HO) GaPc, VOP 
c, TiOPc, MoOPc, GaPc-O-GaPc 
9©7jro^7->»»(**jJ:Cf^7jrnj/7->R* 

[0030] imtmi oru, «^«nar&.tt 
*a*>6©»^aAas» v «*B*fc«»6 

W*4cc*torftti/cS^aAaa*WO. JMBI-caa 
C/cHil§-f<DiE?LaAB^CD^»^Kfihl/ v frmm 

7>hP>?Fi«etl6CD||3K*^f^n^ 

[0 0 3 1 ] *»W©#«EL3RW*l»r. 3 6 SCltt 
*tt&**fiEA*Wtt, ^S»ft{fc^Byfe^<(iSS^ 

^^yt-h) ffiifl, trx (8-t Fo*s/+-/y^ 
tfX (8-b Fn*5/*y y^-» 
hy* (8-b KP+^^y^-h) 7;U$r.«i7 
A v hyx (2-^^-^-8-b pp+t/+y y^-- 



(12) 
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h) 7Jl/$x$A, hyx (8-tFP^v+/»jt- 
h)#y?A, tr* (i o-t Ka+i^c>!/ [h] * 
yy4»-|.) r;^, Av v X (i o-t Ka+t"<> 
!/[h] +-/y*-H SB. tf* <2-y#jfc-8- 
*sv*-b) *pp#y^A> tfx (2-^*;l/-8 
-*->y*-h) (o-*uV5-h).#y^A v t^x 

h) 7^5x9 a. trx (2-^^-8-+yyt- 

io (2-t7i-7-rh) #v*mimtfhti6&* 

[0032] *&. &2»£MiS|fl:tt, 

2, (l-7x^W -l, 3, 4-*'=Mh/ 

-;k ^y^POPOP, 2, 5~fcT;X (l-7xX 

3, 4-*r*/-;k 2. 5-tr^(i-7 

^iH -1,3. 4-***^r!/-Jk 2- (4' 
- t e r t - ^f;l/7x^;l/) - 5 - ( 4" -bT7xx 
JlO 1, 3. 4-**tW7 1 /-il\ 2. 5-trx(l 

-1. 3, 4-**!tt?7V*-Jk 1. 4 20 
-b**[2-( B-^xXJl^f+tWrVyJlO ] ««> 

i. 4-tr* [2-( 5-7x^w+t^r7 

'J AO -4-ter t-^^>Hf>] % 2- (4' 
-ter t -5-( 4* -fcT:7xx 

3, 4-*7^7V-;h 2, 5-^(1 
-1, 3. 4-*T*S7Vr*'* 1. 4- 

[2-c s-^ai^^^r^r^/y;!/) ] 

2- (4' - t e r t - 5 - ( 

4" -fcT7xx;lo -1,3, 4-hy*y-Jk 2, 

5-tr* <i-t7*/io -i, 3, 4-hyrV- 30 
X\ 1. 4-fcTX [2-( 5-:7xx;t/F 9T % /9&) 

[0033] *£3B<DWt»E L#WCfct>Ttt. 

S©il>&<ifclti^H- i Ji«c*ffStir<>J:^. £ 
te % 3WM8«cj:0»6hfcWBELJIS*b. Sg, S 

[0034] *ffflE L *TOM«fctiffl£ h^flt&tt 
ttil/Ctt. 4eVJ:»)A*4ft2fflBa|&^4>(D^a 
&JR t 7;Mx^a> ^+i?$& x ft, 

»>A«*ji:of*n€)a)^ i toss; nesask 
$ 6 <ctt # y ^ * ^ * y tr p ~;u$<D£a««tt 
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Y » HI "5 A, 'J*$A % ^fx^A, T>*J^ % 7)1 

**c±a**u>. mmst*. ±e©»im**i*t-: 

1 0 XHiifc** c tWSB* U». (M 
ft. ^ft»S$:WU. jfflBtt«r»T&feOr*tiiaR5e 

ib7Aa-il^at#(* % #«J^a^u> % #V^U 

?i<yy^;i/^4?7^y u- h. #ys{btr-Jk # ; 
y tr-;i/7;un-ji/, ^ytrx^^^-^, 

;l/^n7JV^;l/^x;|/x-f*;l/ita^(* > ^yex;U7 ; 
f*h-77;b^px^u>-^^if^;l/tP^Pfc'U : 

#y Y3 k v #y^n.fcri/>w*tf6ns. 
[0036] *miKm>zmfoEL%*ommi8k : 
*y>y % w^7, y*>^u 

flBW»6*ittC*. a«©W»tt5nm^6 1 O/inKDIS 
H^aortr^^ lOnmHO. 2^m<DKffl^$ :. 

[0037] u^j&mwDm^. 

x^y-;k 4»pa*K fh7t FP77>, 
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tf»j7yu~K ^'|x^f;k 
7$ F\ tfy^u*;/, #»;y?-;M 

^«^B*J:Df*ti60*a^» % ;#y-N-tr~ 
# VV7>«o^^tt4iR fc #y* 

[003 8] «±(D<fc E L^<D&fcJf *C# 

[003 9] #|B»fcW»E L#f», SSW? UfcTO 

[0040] *^W<DW«^ffltmcr>»jg^r«ffl 



•NH, 
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7S;l/75>, <(VT%toT$>> Lert-75JU7 
'>^p^^7i> ( n — -*S'JU7$>. *s 

>> *^^^7$>, yji;l/7 5>, f^l/7;y t 0 
>f^l/7 5> t KrV;U7^ F 'JfW^>, 
l-f Hf^W^, -N>^r>'^7 $ > % 1 
**f-f$/;i>7 5>. *£*7 r ^;P7$>^©ii»7;i'* 

;U7£>38 ; X^U>^7^>, 1, 2-5/7V^P 
10 >O v 1, 3-^7 5^:/tm*> N 1, 4-^7* ^7 
1157^*^7 5 >»; r--y>, 0-7^ 
*a7~y>, m-7;l'5f-a7r.i;> % p-7WQ7 
-V >> o-F;W*J> v m-h;Mt;>, p - h^-Y 
o-7— m-7-^>, p-7-*>^ 
>> 1-^7^;U75> > 2-^7^;l/7$>, 1-7 
^7>>7-fe>, 2-7.*-/7>F5-fc>, 2-75 
yt^7x^;K 4-7^^tr7*x;l/, 9-7;/7x 
2 - h V7fr*t2S9)\,h)\"{*?> % 3- 

hy?7i/:tu^*;UF;w^> % 4- fu^m-d^* 
20 ;i/h;W^>^<D7y~;U7s>3B; o-7x~u>t; 

7^> v m-7x-l/>^7^>, p -7^^[/>y7 
7;U^U>^7$>, 1, 8-^7*U>^7S 

>«F©ry-;i/^7 5 >S ; 

[004 1 ] 
[ft2 2] 





H»N NH, 

(OKo^ 




CPMoy. 
v 





I 

Et 

[0042] -MSC (6) V7r;2ti6 2mTi>tLX Ut23] 
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© © © 



_ @ 





[o 04 3] -«Bt (7) t*wsti&7V-*n9<t f 
asrs^s* i-i8 ©r ^*^*xi*Bai5ft 6-22© 

p-:/p*T~v-;k o-^h^x>. m 

P*-2, 4-^hti/^X l-^P-fc^, 

.x**;l>7Jlo-Jt/ v b-7a*-\ t 2. 4-h!M 
^U^>-fe*> v 2-^P*-m-**>U>> 2-^n^r 
-p-=^>u>. 3 -^a^- o -+f>u>, 4-^a 



30 



40 



50 



a*-m-^>u>. l -:/n*-3- ( HJ^JM-p 
^ f**f ) 1 -:/a*-4- ( h »J7;bta 

4-:/a*e:7x-;k 4-*n*- 
1, 2- l-:fn<*t 
7*u>> 2-:/p*^:7 2u> v i-^a^e-2-> 

;k o-*PP>Jl/X> % m-^ODF;l/X> 4 p-£ 
pph;Ux>, 0-^DO7xVwK m-^ao7x 
y-;k p-^pp7xy-;k 
7PVF, 3-^PP<> > /h VVXi*) K. 4-*PP 
^>*/h 'J7PU h\ l-*PP-2, 4-^F*V 
l-^PP-2, 5-^h^^>t'>; 
2-^PP^*^^;l/T^n-jU % 3-^PP7x^f 
4-£PP7***/ur;l/:3-Jk 5- 
£PP-i. 2, 4- h »;^^JU^>-fe*>. 2-*pp 
-m- + e>U> % 2-£PP-p-^>u>, 3 
P-o-*i/U>, 4-0 
np-m-^->i/> k 5-^pq-gi-^^|/>, l- 
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*np-3 - ( h'j^Wny h*-» l - 

( F'J7;M*P;< F*^> 'O-tfX 2- 

1 -^pp-2 ->*;kJ-7*u>, l-^aa 
-4->*;i^7*u>9©ry-;i,£ni; F$; 3- 
F^>-tf>, o-3-F7-V-;k m-3-F7-V 
-Jk p-3- F7-V-Jk o -3- F h;l/X> % m 
-3-FF;bx>, p - 3 - F F;L/x> v o -3-F^ 
x^-;k m-3— F?xy— ;k p-3-K7x/- io 
Jk !/7n>j F. 3-3- 

FV7a»;F, p. 1-3 

- F - 2 , 4-^F*^>^>, 1 -3-K-2, 

*f 2 - 3 - F 7x * *;t/7 ;lo 

-;k 3-3- F7x**>UTil/3-*^, 4-3-F7 
***JU7JU3-;k 5 - 3 - F - 1 , 2, 4- MM 
TMl/'O-fefX 2 -3-F-m-*S'U>. 2-3- F 

- P -^>U>, 3-3-F-o-=TVlx> x 4-3- 
F-o -*->U> % 4-3-F-m-^U> l 5-3 
-F-m-^>U>, 1-3-F-3- (F«j7;U*q 20 
^h*^)^>^>, l-3-F-4-'(HJ7/k|-a 
y|-+J/> 2-3-Fe7*-;k 3-3- 
H^x^k 4-3-Ftr7*~;k l-3-F^7 
£U>> 2-3-F7*7*U> v l-3-F-2-^^ 
iPt7*"l/> % 1 -3-F-4-^;^7*U>^0* 
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ta7-y-;k m-7Ji/*P7~v-Jk p-7** 
P7~V-;k o-7^nwi'X> l m-7;^Dh 

Jk ra-7;^n7x^-;k p-7J^D7x/-. 
Jk 2-7Wo^>7h 'J70»J F, 3-7^^0-^ 

>7FV7P.VF, 4-7WD^>7hV7D';F 4 

l-7;l/*p~2. 4 -v^ F+v^<>-tf> t i-7Jt/ 
*P-2, h+t/'Otf;/, 2-7;^P7x' 

*^*7^3-ik 3-7^tP7x^f;i/7;l/a- 
;k 4 - 7 )l* p 7 x * ^ ;l r * a - ;k 5 - 7 b * a 
-1, 2, 4- HM*;l/'0-fe*>, 2-7;l>*p-m 
2-7;U*p-p-*^l'>. 3-7;!,* 
n-o-^>u>, 4 -7;i>*p- 0 -+^u>, 4- 
7^P-m-^U>, 5-7;l/*p-m-=^>k 
l-7;P*p-3- (M;?;!/*^ <-<> 
•tfx i-7Wn-4- (h';7.;i/tp^^^)< 
2-7;l/tP^7x^l/, 3-7;i/*pfcT7x 
xjk 4 -7rt/*p tr7x~;k 4-7;V*p-i, 2 
- (>*u>5>**i/) o*>, l-7;U*P:f-7* 

2 -7;1>*P:T72U>. l-7Jl/*P-2-> 

*;l>^7*u> % 1 -7JU*p-4-**;i/:f7£u> 
?©7';^7pv f«9"; 

[0045] 
Ut2 4] 



O) 



3r 



(o 





[ 0 0 4 6 ] *fc % *j^0Sft«^Wi>K9<c* 
i>r v i, 2-^p^>^>, 1, 3-^7^*^ 

1. 4 -i>!/Mr'*>tf> % 9, 10-^P 
-t7>h7tA 9, 10-^^PD7>h7 , fe>, 
4. 4' -^yp^rtT7x^;U\ 4. 4' -i/^DPt/ 
7x^, 4, 4' -^3-FfcT7x~;k l-^P* 



-2-7;U*PO-tf> % 1-7p*"3-7^p^ 
1 -7P^-4-7;l/^p^>^>, 2-7"P 
: 6^PP^>t'>, S-^P-t^PP^^X 4-7 
p^e^UD<>^>, 2 -7ae-5 -£pp F;Ux 

3-7a*-4-^ua^7 h 1/7 P »J F. 5-. 
T'p- : e-2-^pp^<>VF r ;7P»; f\ 1 -t'p*- 

50 2 , 3-^PP^>-fef> % 1 -T'P^-2. 6-i>^ 
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>, 2-^a*-4-7jl/*a Hj1/x>. 2-^a*- ;i/)75>. 1. 3. 5 - F y :/a*<-o-tf 

5-7;V^nh;Vx>. 3-^Dt-4-7Woh* [0047] 

x>. 4-^a*-2-7;U^o hJl/x>. 4-7n** [{t25] 




?OAtiy>1^2^±, tt2~3{STr 7&©*KJS©7>J-^N7rf F'Rtf^lS©2iia7S 

[0 04 8]*^©wa^ffl*m©»®^{cfe^ 5>©r5ysi^>{c*n,ro. a~5«**»iw*» 

mm, imwtemtci&Ti-stmiczm coos 1 ] ^f^rjBssjj&H lt^e* **?s?9' 

^raSiStttefg, &JL/fc2fil7 5>{Cf6^©7';-;U (iv) 8* FyjAfflTjcifffgJ. -M^aPASJ^A 
>^F£i£ijOUCft&£££<*-t£-Tfc<fcl,>. 3®7'J 30 (iy) W.ti y 9A«®4fli«Drt?i?9 MtGWS. : 

-«o'5>*j:9MWWfciurc**t:£*>/&. &g (id . w&wjj* (id; . wm*zv 

©g^fiNcgfr^y-;!^-/ K£gsjjnfS:#£;&ii? -7A (II) . A5y^A7-fe^l/7-fe Ft- F (II) . 

* u >- 'Stow?, (•n.V'/xf y;i/) (id . i> 

[004 9] 7'J-^5-f F©8SttlS«#K:MS3n funvz (7-fe F — F y rt>) A (n) , 

*&©?»£(,>#. l&7 3>4|^f{c28S©J?&S no (t;x (^x-W^7<» x£» AW) 

7V-)l»7j\?mtmrZ®i!ilClt> 1&75>1* A (II) . i/i-PQW (h'j7i-;V^70) 

McftLr. ^tt-etio. 5*>Mg~i o*/M&©«ffl 7^)a <n) . y?aarF77>5^5i;H,A 

»sa^T*0. gj5?ttRCf*SJ&©7V-;^5-( F© (ii) . i/jnn (j/i-Ptfi'- 1 , 5 -i>x» ^ 

&Jffia£IS&<!:T*/ctf>. #*Kttl|R72 5y?A (n) . ^l")AF>j7^CI7'bf-F 

i>i**K#Lr*ti^no. 7*jH&~5*;Wgr* 40 (n) ^©2tt^^-5Aft^g5ffl: FV* (^^'; 

S. *fcS^*JK^%47y-^%5-/F'*®!lD-rS« y^>7-feF» rX55?$A (0) (Pd.Cdb 

£tt. aSJKRRIirr S 7 y -/U/y^y h«. 1 «7 5 > a ) s ) . F X (V^>V y ^>74z F » ^<7i?-7 

©7 3ySl i oK^L.t t 0. 5~1. 5fe*>UIMW A*DP*;t/AJS# (0) . f"F5+X ( F iJ7xij|/ 

vsjtmic^mttni^ifi. stt£-r*3»ry-fl> *X7^» /os?9* (o) . (tr* (j/7 X - 

7S>©SiR££ffl±Sir££l>^&;Q>6. .fcDJ!?* JU#X:?.< y) xdf» y<5y5A (0) £©0ffli><7 

t<tt> ^ia75>©7S^SlO{C^L.-C0. 9* ^ ^Ait^^E^tf^^ 

1 . i {&)\>®mvmmtc&mtitts:i.\ [0052] xmoim-HikKts^x: x^vumi 

[0050] *fc. 2A7$>H«|tciUDSft&7'J ^©fi^fifct. tflciBMNS *>©-CK&l,>*i. 1«7 

-A<^5-f F». Mf4£UtlS7 5>©7 5^gl-3 5 > 1 *^fC*fb. A^y^AftgfCO. 0000 1~ 

«c*ft?o. i~i o*;u{gas>nrr*itf<i:(,>#. mm so 2 0. o*;u%-c*s. ^5t>>7Ai{is±SKart-c4.n 
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0. 00 1 -5. 0*)1%X$>6 9 

[0053 IttmoWBOffiCtoliiX* tm&ftt b 

y- t e r t-^;^X7^>lf*J#f6n. Wl»H 

dffitttflrrs c t&m* u < h y - t e r t - :/ 
*ji>**7 hyry-A^x^^b^ft 

~;u**7 ^ > x 'Oitjiis? jL~)\,tfrzy < > % ^ y 
i»;wx7^(p (Toi),), M-o-hy-f 

1. 3-^ (y7x^^7^)^x 

1. 4-^(^7i^x7^) ; ^> l tr* 
(^7x-^X7^y) 7*p-fe>, (R) -2, 

2' -trx -i. r -t?^ 

7^;U ( (R) -B I NAP) , (S) -2. 2' -fcT 
X (i/7x^X7^) - 1, r 30 
((S)-BINAP), 2, 2' (^7x^ 
-1, r -t^7*;V ( (±) -BIN 
AP) , 2S, 3S-tf* kVV *~)\,*7sV < ;) 7 
2>((S, S) -CHI RAPHOS) , 2R, 3R 
(J/7x^X7^) :/*>.< (R, R) - 
CHIRAPHOS), 2. 3-tT* (^7x^J^ 
y) ( (±) -CHI RAPHOS) „ 

(R) -2, 2* <^-p- bv?oi>t*zy< 

J) -l f 1' -K*:7**( (R) -To 1 -BIN 
AP). (s) -2, 2' -k* (i>-p- h y 40 
^7^) - i, r -tr^7^u ((s)-Toi- 

B I NAP) , 2, 2' -fcfX (^-p- h y-OV** 
r -V+7?)\, ( <±) -To 1 - B 

INAPK 4R. 5R-tTX (^7x^X7^ 
^?-;U) -2. 2-^fJl/-l, 3-^*+V5> 

( (R. R) - DIOP) % 4S. 5S-*X (^7* 
-JV^7^yf;l/) -2, 2-t^^-l. 3- 
^V7> ( (S. S) -DIOP) . 4. 

(i?7x^t^7^^fjl) -2, 2-^^;U- 
1, 3-^V7> ( <±> -D I OP> , N. W 50 
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-$^*;U- (S) -1- t (R) -1' , 2-tfX 
(^7x^l/^7-{/) 7xat^)xf;vr^> 
( (S) , (R) -BPPFA) , N. N' 

-(R)-i-((s)-r , 2-fcf.x (s;7x^ 

>) 7xOt^;l/) XfJl/7;> ( (R) , 
(S) -BPPFA) . N, N' 1 - 

Cl' , 2-t^X (i/7x^^7^) 7xOt- 

X^75> ( (±) -BPPFA) W^tl, 
JfSKttt^ (*;7x^7^)X$>, I, 

3-rx (*;7xx;i/^7 * y) ' ^u/O, trx 
7xXjl/t^7^)7xnt>, BINAPrfcD. 
B I NAPtf*1feffittfrrfe7i2 5#-C*ftl> g 
[0 05 4] \-VTfr*fr*Z7 4>ft<&h % . F'J7x 

tt, vi^s/^Afb^VKcMLrr-o. 0 i-i 00000 
5 >©aiR*fc*ffctt&v>*s. *«4*X7 < Xb 

^»*fieffl**Ci*6. *MJ*L<f;t*5*/$A<b 
0 . 1-10 f§*;i/?* 6 0 

[005 5] *«H©»ft*ffi"Ctt. «MWE»4-UT^ 

* y ^ AoKKft^Tii/* y a«t^3-+ is motm 

*y)Axh + ^F, y^^A-tert- 
7b*Ut\ ^h'^A- t e r t-^h+i^F. *V 
^A-t e r t-T'h^^K, -fe^^A^-K^-h 
(Cs, CO, ) «CDJ:5*:T^*i;2WBT^3+J/F 
r*^r, *h6wsrtWcc*©**jD*Tt>. 4/cr 
y^is, Tk^fbr^ ysfe»sc;*MftT^* y ^ 

[0057] ffifflT^«S(DS«, ««ClWRSti*fe<D 

ratt^tf; J^^«a^S2«a©Stt*ry-;u/> 

«ci*w*u». ascos^ 0. $fe*mmv 

ttv ra&S14^«T L7 y -)V7 5 >CD^<2MST^fi 

afP*fi»«c&*Ci^6, J:9»*l/<«l. 0-5 
[005 8] *«W©8J)fi*i6«c*5^5SJttt, 5i^« 
4^t*L<lisu4^»jj|r*ti«J:<, Wit 
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>^<Dx-r;l/^g : 7*fe hx h y>k 
[005 9) *^CD$?3i*&«, ^UTv 7* 

»*b<tt5ox;^2oo'c<Dea g^ia^ 

[0060] 

7il/rf>^ogTF5 0 0 * y »J 9 h;l/HP? 5*nttHC k 
p-^P^>X7^ftF 50g (0. 27mo 
1 ) . ^^l/^x^yi^x^jbxxfib 5 0 g 20 
(0. 2 2mmo 1 ) % zsMf-JlZfrttls £ (DMS 

o) 200$ yy* h;w*tt&A,/c 0 *ict-:*>* 

30g (0. 27mo 1) **Lro»llD ■ 
U «fiT^!fe«f bEtBStffe. £j£3&7». 

*5 o o s y y 9 Hi/itncaAU st&x^;i/rffl 
Hlkfc. ja^y*5/*AT«j»8L P-*y-x^# 

lOO^syyrrh^-CHISas*. : +B#A 4 6 
9 <«*8 IK) Srfi/c, 

[0 06 1 ] tfJfflftBO^fiS 30 

7;t^>a#£T. s 3 0 o ^ y y 9 hJfc HCl 7 

^XntfiK, *B*A10g (3 8mmo 1) % 7xy 
> 1 4 g ( 1 5 Ommo 1 ) % hUX (yc>yy^ 
>7-feh>)^^^^A 0. 53r(l. 5mo 1 
W. h y-o- b)U)lfr>\u^ 0. 35g (3 
mol%). ( i -7Y*is+ V 4g (77m 

o 1 ) h^x> 10 0 55 y y 7 h JUfcJia* 

fc«L 10 003r-HllWtt»l/BaK8#fc. S£**7 

y » F^r?5fej*i//c. sen/cta^aii^Kx^iUs o 40 
5 5 y y 9 hjprmftA3tt % *ra#B 7. 7 g (* 
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[0 06 2] <PWWCO>{$m t 

1 0 0 $ V 9 9 h/t^X^X^fc, 4 - 
^P^>J?;^o;h* 12. 5 g (5 Ommo 
1 ) . ffiy>»Fyx?;H 2. 5 (7 5mmo 1 ) £ 
1 0 0'Cr7WMIB!¥lStt^ : €/c 9 Efo** 
7tt. jWft36y>Mfyx^t«EBKBt?B*L. 
+«*C 15. 4g«r»te. +IH*Ctt, Chfelhfit 

[0 06 3) #IH&D<D£j£ 
7;U=f>miTF, 3 0 o $ y y ? h^zn^^^a* 

K % p-^WOXr^ftF 9. 2g(50mm 
o 1 ) % #!ffl{*C 15. 4 g ( 5 0 mm o 1 K DM 
SO 10 05 yy?F*«tt&M!. %kt-7h* 
6. 7 g (6 Ommo I ) £4>Lroasfla 
U »rHfta»bKfcS*fc. EJ&&78. SEES 

*2 o o 5 y y 9 Mutuc&AU ststx^i/rtfii 
ttbfc. M^y*t/<rArWNWL b-*y-x/t# 

loossyy? h;t>rft#u *H(*d i3g 

(4X$7 7%) 

rjW>jfflTF. &£Pttf £2 o o s y y 9 
vZxtplc^ WftB4g (lBrnmoD, *BttD 
2g (6mmol) ) h yx (5*<>S?y ^>r-b h 
» yA7^A 0. 18ff(3molXK (S) 
-BINAP0. 22g (6mol%) v t-^h+J/ 
thy* A 1. 4g (1 5-mmo 1 ) &C/f&ShX>x 
> 5 0 5 5 y y 9 h A>*iO*fc& % 1 0 o 'cr-ittsn 

M^>/F^x>=8/2) -CfSSU 3&fe*» 
1. 4g*»3fc. C<D»*tt % NMR. IRRC/FD- 
MS (7>f-;UKr^ v^-t/ 3 >v^x^^ <b 
affi^iO, ft^ftail^SSnfc («*"3-2X: a H 
hh s (90MHz) 7. 0-7. 4ppm(4 

2H, m) ) ) . tt^a©NM-R**-h*Blfcift 

[0065] 
Ut2 6] 
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>^cox-r;V?SS ; hx h y;K i/^*;|,tf;i,A 

[oo59] xmommtz. set, ssr, r;u 
*m<D&mmz, s&as 2 0 -c-3 0 0 ■& j: 0 

»$U<«5 0*C^2 0 0"CCDS5H, SaS^RItt. 
[0 06 0] 

[MM] HT. **^*^Wac^Qfe«CcS^^r 
«t£»a) 

r;u=f>«snF5 0 0 ^ u y 7 h^p^^x^^, 

p-^P^Xr^ftF 50g (0. 27mo 
1 ) . ^>y^*X*>Ht>x^;l/XXf-^ 5 0 g 
(0. 2 2mmo 1 ) , ^^W^^K (DMS 

o) 2 0 0 $ y y 9 h;w*(±ii^. *«c t -^h* 
^ay^A 30? (0. 2 7m 0 i ) &5>oroi8j!jn 

*5 0 0 $ y y 7 mi^ksau ft«x^;vra 

U-3f--C«Eifl»Ufc. &6ttfcfflte&£S*&x*;l, 

1 0 0 3 5 y y 7 ^rwBastt, *ib*a 4 e 

g OK* 8 1%) £f#/c 0 . 
[0 06 1 ] *nttB0«jfi 

r;u=f>asrF, #SJgtf#3 0 0 5 y y 9 hjvzp? 

^^k, *B#A-10g (38 mm 0 1 ) , Txy 
> 1 4 g ( 1 5 Ommo 1 ) % b y X (i/^>S/y 7 s 
>7t^)i/A7^A 0. 53g(l. 5mol 
%) , h y-o - hJl"OM<X7 0. 3 5 g (3 
mol%), t h y^A7. 4g (77m 

o i ) mftm h^x> i o o s s y y -> Hi/^jrax. 
fc». i o o-c-c-K^H^ffi#usts$#/t 0 jsj£&7 

ffifiUteH^aiKU' l o 0 5 5 y 

y * ?ie)n/i:ffltea*^Kx^^5 o 

5 5 y y v bbvmt&&2% % warn i, 7 * or 
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*7 3K)*.»fc. 
[0 06 2] *fKftCO£0S 

ftStff* 1 0 0 s y F;bt^7^x-a4>«:, 4- 
^>i/;^a^F 12. 5 g (5 Ommo 
I) , iy>ihyif;H2. 5(7 5mm.ol)£ 

jMftay>«hyx^;u*jiffiKaTa*u 

*ISI#C 1.5. 4g£?#fc. *WI*C tt. Cft«±fi! 
10 [0 06 3] *BftD<P£tt 

r^=f>»»T.. 3 0 0 $ y y 9 v^^nvv^atp 

CC. p-^a^>Xr^fth' 9. 2g (5.0mm 
0 1 ) % *PW#C 1 5. 4g (5 Ommo 1 ) ,.DM 

so ioo%yy?h^«tti^«. %K.t-^h+ . 

V#y$A 6. 7 g (6 Ommo 1 ) fc^b-foSRJjn- 

«r, *2 o o.$ y y 9 h^fcSAU a«x>*r» 
ffibfc. Kav^^^ArfSjfta. n-jry-x/t# : 

20 i00 5 5yy9^ra»i/ % *ib*d' i3g 

0D»7 7K> «»fc. 
[0064] {b£*5a<D£« 

TJl^mSSTF. JfcSMfttS 2 0 0 5 y y rF^ZP7 
^Xntpfc, EMS!ftB4g (1 5-mmo'i ) ; *ffl#D 
2g(6mmolK h yx (^>S?y ^>r-fe h 
» i*K5S>-«5A 0. 16g(3mol%K (S) 
-BINAPO. 22g (6mo \%) , t-^h*^ 
^hy^A l. 4g (1 5mmo 1 ) RtfKtt h/ltx 

> 5 o 5 5 y y 9 F;u*»n*fcSL l o oxrHftfln 

30 Rfc»7». «rULfcti«**« 

ur-rfji-/-Arft»u 6o*c-c-^jd^^l/c> 

M^>/h;Vx>==8/2) -dBBJU 

1. 4g£{#fc. COtt^tt, NMR. IR&tfFD- 

MS ^V7*r.J/ 3 >7X^^^hJU) © 

MElCfcO. ft^gJai^Sti/c (iR$3 2%: 1 H 
nh i (90MHz) TOS 7. .0^7. 4ppm (4 
2H, m) ) ) . fb^aQNMR^t-h*Hl(C* 
ft^»a©Sj65S*«TK:^T, 
40 [0065] 
Ht2 6] 
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tauOK 

^ PtMdba), 6 1 MAP 



PiMdb*). G I MAP 
NaOtOu PhMo 



DHO 



£ tBuOK 



1 ^ 



Pd»(dha), 6 1 NAP 
NiOtBu PhMo 



a 



T)i^§mr> 3 o o 5 y y ^ h;i/ZD7^X3cf 

CC. p- YhVto? b KB g (5 Ommo 1 ) . 4*ffflft 20 
C 15. 4 g (5 Ommo 1 K DMSO 1 00 5 U 

y v h ju£fti&A/£. aoc t - r h y * A 6 . 

7 fir (6 Ommo 1 ) *il>l/-foaa»0 % M&r-lfcS 
#UKJoStffco fii6*7«* K£K**2 o o s y y 

^^AT^jtifg. n-sy-x^u-^-rsEigja 

Ufc. ©6ftfcffi*§ill£y * 1 0 0 5 5 y y 9 

h^rtt»U *IH#E' 9. 2g (JR*6 7%)*ff 

[0 06 7]ft^bCD£j£ 30 
7;l/rf>S»T. #i3mtt*2 0 0 5 9 y ? hiUHP? 

WE4g (1 5mmo 1 ) t N, N* 
-^7* -;!^>^i/> 2g (6mmo 1 ) % hy* 

(^>^'jf>nh»^7^A o. i6g 

(3mol%), (S)-BINAP 0. 22g(6 
mo \ %) s t-^Hrt/^hy>Al. 4g (1 5m 

mo i) &tf?£&h;ux> 50^ y y v h;n&fln*. 
fc«. 10 0-Cr-flft»lgRfBflx®S$^/t a ££»7 
fft, *rtfiO/c«S^SKL,ry^y-;l,-c^l,, 6 0 

(iR$5 8% : l H,„ (90MHz) 
7. 0-7. 4ppm (40H, m) , & 2. 34p 
pm (6H, s) ) ) . ffe£«ftb<Z>NMR* + -M 

[0 068] 
Hb2 7] 



(20) 



2001-52868 



38 



* [0089) £j&H3 (ft^Jlc) 

5*:a*te % *W(*B4g ( 1 5mmo ! ) % i, 4- 
l>?U*+7$\,Zs 1. 7g(6ramol)\ MX 
(^>y;7 r >7-fe h» S^<*i>$A 0. 16g 
(3mol%) 4 (S)-BINAP 0. 22g(6 
mo 1%) , t -:/F+5/*Hj?>M. 4g (15m 
mo 1 ) ;l/X> v 

io i o ovv-^tmmnLm^^.sjmi 
a, «WLr^ataiwbry*y--A-c8fe»i/ 1 60 

h ^77 ( >> i; tf^Jk ^*?>/ h ;kx > = 8 /2 ) 
TfflRU OgftfSfc. C<D»*«, NM 

Sftfc 0K¥5 0% : 1 Hi,,, C90MHz 

7. 0-7. 4ppm (6 8H, m) ) . ft^Bc'CDR 

[0 07 0] 
20 Ufc2 8l 



UJ1 



30 



4- 



a 



Pdj (dba) » 5 1 NAP <^ V 

N.OtBu PhM» ,. „. 



[007 1 )^flE«4 Wfc^ftd) 

r;i/iJ>mi£T, 2 o o 5 y y 9 

tJJ|8H*B4g (15mmoI) 



.9.10 



50 



-^O^T>h^-fe> 2g (6mmo 1 > , 
7g (6molK) t t-^h^^th'^A 



16 g 

0. 0 

1. 4 



CD 



39 



g ( 1 5mmo 1 > &tflS8h;l/X> 50^»i^ 
>-8/2) -CfilSU Kfe©* 1. 9g«|/c. C* 



ffc£fe)d 



<f$P82 0 0 1 -5286 8 
40 

*CD»*^ NMR, I.R^FD-MS<Dffl2CCj:iD. 
{t#B5d£[^£3ft/c (K$44%: 1 H... (90M 
Hz^CDS 7. 0 — 7. 4ppm (4 0H, 
m) ) ) . <b^d(DSl£S^TiC7Kr„ 

[0072] 

C<t2 9] 



Pd,Crfb»), P(tBu), 
NaOtBu PhMt 



[0 0 7 3] ^AflS «t£»e> 

T^rfV^STF. 3 00 5 Wv Y )\s=W? v xux$ 
bC> trans-4-^fM>7Jl/ft F 1 0. 4 
g (5 0mmo 1 ) % tftgftC 15. 4g (5 0mm 
ol), DMS O 1 0 0 3 >J V 9 h Jb4tti&/MI. % 20 
fct -7h*S/*/»/«JrA 6. 7g(80mmol)£ 

m ES6»tt*2 hJHWcttAU sot 

12. 5 g OK* 6 996) t^fc. 
(0 0 74Hfc£&e<D£j£ 
7;u^>^«T, »»«ft*2 0 0 $ y 9 h^Hd? 
^Xacj3«c, *fflftF5. 4g (1 5mmo 1 ) . N. 30 
N* -^7x-M>^> 2g(6mmolK h 
(^>^U7 r >T-fe h» V^vWA 0. 1 
6g (3molW, h If-o- ^ > 

0. llg (6molW, t -^h*^* HJ^A 

1. 4g (1 5mmo 1) Rzm&hfrx> 5 0*5 

y 9 h i o o tTMWrtuwus* 
*-c*»u 6o-cr-%^tejatfc 0 &6nfcts& 

;bx> = 6/4 ) -CttBU 1 . 0 g *ff ■ 40 

fc. C<D®mt, NMR, I RKtfF D-MS<7)ffl5£K: 
«fc9> ffc£tte«|j£Sftfc 0R*1.9K:» H 

(9 0MHz) ~C<Dd7. 0-7. 5ppm(52 
H % m) ) . {fc^e0NMR* + -h£B3CCiS-f. 
f t^B5 e ^JKi^^WTfc^T,, 

[0075] 

Hfc3 0] 
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* [0 07BMt£*f<E>£« 

7;u=f>£i8tK ft9«ff*2 0.0 5 ; j ? hweo? 

? *fai*A7. 8g (30mmol), 4, 

4' -*;r^xfjK> r${t&jg i. is (6 

mmol), h »M (J^>^'Jf>7t h» 

0. 16gr(3mol%), (S)-BINA 
P 0. 22gr (6mo \%) % t -?h+S/*h tftf 
A 9. 6* (0. Imo 1) JBtVfflkh)\'Xl' 5 0 

s s ? h**iri*.fc« % i o o-c-c-mim&ftis 

/h^x>=6/4) TfllllU. JMSB* 2. Gg* 
»fc. CO»*tt, NMR, I RRtfF.D-MS<Wfcte 

(90MHz) tO^ 7. 0-7. 5ppm(54 
H. m) ) . ib&^TOSitSg.i&CT^mr. 
[0077] 
Ut3l) 

20 
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(0 07 8) £Jfcfl 1 

ft*b/c 1 T01WW*#7*«±K: % jEfl&Atti L 
"CTfBfteW (TPD.7 4) £gj£6 0 n m«£S&« 




Ut3 2) 



50 
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CB 5 



<2)-N-^@^N-^0^1{-<g) 



CH, 




O] 
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(TPD 7 4) 



*IC. iETLIftjiWiL-CTiBft^ (NPD) £KJS2 
0nm«:K3j£tUc. 
[<fc3 3] _ 

©(g) (£>) ® 

2^tffUbTX5M^>g|ii#©4. 4' -a 
X (2. 2 -i>7*x,>Utfxjb) tf^xxjl, (DPVB 
i ) &0O:fa<fc£% (a) (a) <7Dffl^A*2 



(NPD) 



t%. ^4 0nm£&S<fc5Ce|Ip#j&#t,fc. (Si. 
{fc^5 ( a ) \m%&<D K-'O FXW^^i 
MWS. «T?iAtti OTTMt^gJ (A 1 
q) 

[[t3 4] 




(A 1 q) 



0 1 
Ml 



3 



10 



20 



£mm20nmVMMb> i Fi!mo. 5n 

m-C3£t&7;usx'}A£Jg©l 0 0nin^#l/«ffi* 
J&SLTW&E Lm+mtt. &JIttl 0-To r r© 

a£<p-c. mnmmmm-T-cmmvtc. cm* 

<DmM&iZ. fiifcHEE 6 V ©EPftJgJEE?f£7fc«ft 1 0 30 
0 (cd/m'). fg*Smt2. 1 (lm/W)-C4>-3 
fc„ feKJ$&tt (0. 14 6. 0. 1 4 0 ) £*&£©& 

^immtm&ttt',*.. ttc, mimm&zoo 

0 09mtg»tirc&-3tt. Cti€>©|&5fc!!$tt£ftl«c 
5W. ffc^5a©x^j^-^i.„?-tt2. 78e 
V, DPVBi«3. OeVTJbofc. 
[0079] 

tcmumm i inasfc l-cwse ls^f-s^sc 40 
ft. comwm&mt* miw&eyowaiKEEv 

mM&l 10 (cd/m 1 ), «3feS6$ai. 3 (lm 

/w) -e&-,ic. &mmm* <o. 152. 0. 16 

3) tm!Lm^1ftL%dLifiBl&ttj;-i1t. tie. vm 

^s^tti 5 oovstsibgmfifVihitc. ctizvm 

ffimzmilcm?. (Ss. {fc£4Jjb©x*;Mf-*>-., 
^t±2. 90eV. DPVBi«3. OeVTiofc. 
(0 08 0] $mW3 



tc C©^-?©^*^*. eara£E6V©EIlJJ|J®E-C 
&3fc»gl3 0 (cd/m 1 ), #S#$»«2. 1 (lm 
/W) -Cfcofc. feSggUi (0. 16 2. 0. 18 

i) <t«a©su^e***^fi6iJ&o/t. war 

%£Sa2 0 0 (cd/m'yc, Jg*j£Sg«iLfc£C5 
m^«2 8 0 0B*R8<fcg^-C*oft:. C*H=>©3£ 
3£*ltt*gU K^l". ft. {b^c©x*;^-^+^ 
^tt2. 8 3eV. DPVBHJ3. 0eVT*-,)t. 
[0 08 1 ]^iSW4 

/efcWtt^itifl 1 iPJfiSCt OrWfilE LStff *fl*0 
fc. COm+omtft&U. SsSE«E6V©Efttin®E-C 
26fc»g300 (cd/m 1 ). ^S8i$«4. 6 (lm 

«»*BS2 0 0 ( c d/m')?. MmmKlbtctC 

V?\t2. 7 8 eV, DPVBi«3. OeVT&o 
fc. 

[0 08 2] ifcS^l 

h'-^>hX«^+*itrTK[t-&ig} (TPD) * 
[fb3 5] 

»S6 0 (cd/m 1 ), Jfc#S6$0. 7 (Im/W) i 

ffl»IS3Bfg2 0 0 (cd/m')t\ £S58£|gIb 

imH££it 1 ipSS, T P D0x*jl/*~-*> 9 

^«3. 10eV % DPVBi«3. 0eVt*Vc B 
C0 08 3 ] tkSW2 

ft±l>X±&it&to (A 1 q) *^Ufct 

^M^i^PlSltcurw»EL^^»i,^ 0 com 

1 0 (cd/m 1 ), Ifefea&sgl. 3 (Im/W) 



(TPD) 



(24) 
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W«*KS2 0 0 (c d/m* )VT&&WffiabbtctCZ 

95eV, Alq«2. TeVt^/c. 
[0084]Jt$^3 
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.tSSft«S6 V©EP2jQmE?&#»SK4 0 ( c d/m 
&7fc«J$0. 9 (lm/W) 43fc&&tt*B**S6ft 
ttfr-ofc. *fc. tnnA%Aft.2 0 0 (cd/m')T5£ 

[0 08 5] 

[SI] 
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3 0 0 
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ib 
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DPVB i 
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10 0 


ft 
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A 1 q 
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2 1 0 


^ 3 
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4 0 


0. 9 
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[008 6] SUCC^Ucfc^C, **-httt4<c8BI 
( 1 ~2 0m&%) ©±fH-fi8JC ( 1 D -C^£tt*{t£ 
ft* F-rt> hXttf6#<tM>£ UraS»Ptft:IUfiflll - 

3 ©wise lsr-?«. jtem i ~ 3 ictk^ftmrnvus 

(0 087] 
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[HSBOMi&Mi!!] 

[01] ^WOSig^-C^fiSL/dt^fta© 1 H 
..< * + - hr*S. 

[02] ##6i&©8jg£&r£$o;fcfb&ftb©» H 

[03 ] *^W©$Jj§*ffiT^6Kbfc{t^fte ©> H 
... *t-i-"c**. 
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